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Enclosure (1)

CONTRACT F49620-85-C-0030

2ND MONTHLY R & D STATUS REPORT JUNE 1985

. Progress Duin Report Period

During the report period several efforts were initiated both at

Submarine Signal Division, Portsmouth Lab, and at the subcontractors.

Dr. D. Bramanti, visiting scientist at SAO from Florence, Italy, arrived

in early June and started working on June 6, 1985 in Cawbridge, MA. A

draft of the SAO Subcontract was reviewed and is now under, negotiation.

Work at SAO has already started, on the basis of a written commitment sent

to them ny i'aytheon, and under financial coverage by the Smithsonian Insti-

tution, Washington, 3C, while waiting for the full execution of the contract.

Also, Prof. R. R. Lewis, the second Raytheon Subcontractor, started his work

for the project, based on a written commitment by Raytheon, while formal

award of the subcontract is underway.,

At Raytheon, work concentrated in program planning, and in the perform-

ance of such tasks as the definition of the signal processing approach to

be used in connection with the field observations to be performed at the end

of the contract, and the preliminary design of the instrumentation system.

At SAO Dr. Bramanti started the analysis of the magnetic approach.

Prof. Lewis initiated a theoretical effort on the magnetic effects of

neutrino/electron interaction, to further extend Stodolsky's 1975 analysis.

On June 28, 1985, the status of the project was reviewed at Raytheon,

Portsmouth, RI, by the DARPA Program Di rector, US Army Major

George P. Lasche, PhD, DARPA/DSO/GSD. The list of the attendees is in

Attachment .11, while copy of the handouts that were distributed at the

meeting can be found in Attachment #2. The handout reproduces the view-

graphs used in the presentation by the various speakers.



2. Instrumentati on

No equipment purchase was performed during the report period. Also,

no develoomental work was performed.

3. Project Personnel Status

No change, thus far, from the plan. Dr. A. K. Druxier is still

expected to start working at SAO on the calorimetric SSC approach during

July 1985. However, he might arrive a week or so later than initially

expected. Dr. Fuligni is still scheduled to arrive at SAO in mid July and

to stay there until mid August 1985. He will continue to work on his

concept of the superconductinq neutrino detector, based on the magnetic

monitoring of Cooper pairs breakage.

4. Trips, Meetings, Briefings, Papers, etc.

A visit was paid by Mr. D. Grossi, on June 17 and 18, 1985 to the

Physics Department of the University of British Columbia, Vancouver, B.C.,

Canada. This Institution had submitted a proposal to SAO on February 13, 1985

to perform experimental work, under a sub-subcontract from SAO, on the metal

grain calorimeter. Dr. A. K. Drukier, had spent about three weeks during

April 1985 at UBC, Vancouver, to work on this calorimeter. SAO is presently

reviewing a formal proposal from UBC. The results of Dr. Grossi '- visit to

JBC were reported at the Program Review meeting of 6/28/85 he at Raytheon.

Portsmouth, RI and are contained in Attachment #2 to this report.

5. Summary of Problem Areas

None thus far.

6. Lffort's Deviation From Plan

None thus far.

-2-



7. Fiscal Status Report

(a) Funds currently available .......................... $ 490K

(b) Expenditures and commitments to-date (6/23/85) ...... 2.8K

(c) Estimate of funds required to complete effort ...... 487.2K

(d) Estimted date of program completion ................ No Change From
Contractual Date

-3-



Attachment #1

LIST OF ATTENDEES AT THE PROGRAM REVIEW MEETING, CONTRACT DARPA/AFOSR

F49620-85-C-0039, HELD AT RAYTHEON, SUBMARINE SIGNAL DIVISION, PORTSMOUTH, RI

ON JUNE 28, 1985.

Name Organization Telephone Number

Dr. G. P. Lasche DARPA 202-694-3145

C. J. Dyer Raythebn-SSD 401-847-8000 x2020

D. J. Kretzschmar x4164

Dr. M. Grossi x2863

Dr. C. Klein Raytheon-Research Div. 617-860-3069

Dr. A. E. Lilley Harvard/SAO 617-495-3971

j. Slowey "

Dr. D. Bramanti " (Visiting Scientist)

Dr. R. R. Lewis University of Michigan



Attachment #2

COPY OF HANDOUT DISTRIBUTED AT PROGRAM REVIEW MEETING OF JUNE 28, 1985,

CONTRACT F49620-85-C-0039, CONTAINING PHOTOSTATS OF VIEWGRAPHS USED IN THE

PRESENTATION.
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MAGNETIC INTERACTION TARGET

THEORETI CAL

DEFINITION OF TARGET BODY/DETERMINATION OF THRESHOLD

SENSITIVITY FOR AT 'cAST TWO TARGET CONFIGURATIONS.

(BRAMANTI) HIGH PERMEABILITY TARGET STRUCTURE

(FULIJNI) COOPER PAIR BREAK-UP IN SUPERCONDUCTING RING

LABORATORY

FERMILAB (M. KUCHNIR)

MEASURE THERMAL NOISE OF LOADED SQUID
,LOAD IS MAGNETIC TARGET)

SAO AND HARVARD (PROF. SILVERA, DR. BRAMANTI, DR. MATTISON)

MEASUREMENT OF DIFFERENTIAL RELATIVE PERMABILITY

OF TARGET AT AMBIENT AND 40K TEMPERATURES



SSC GRAIN CALORIMETER

THEORETICAL (DRUKIER)

'DETECTABILITY OF GRAIN "FLIPPING"

'ESTIMATION OF MINIMUM DETECTABLE NEUTRINO FLUX

'DEFINITION OF SQUID READ-OUT SYSTEM PARAMETERS

LABORATORY UBC VANCOUVER (PROF. TURFILL AND DR. DRUKIER)

VERIFICATION OF SSC CALORIMETER THRESHOLD

SENSITIVITY BY X-RAY GRAIN ILLUMINATION AND

AUC, BEAM IRRADIATION



SILICON BOLOMETER

THEORETICAL - YALE (PROF. KRAUSS), UC-SB (PROF, WILCZEK)

'EFFECT OF BACKGROUND NOISE ON THRESHOLD SENSITIVITY

'PRELIMINARY DEFINITION OF 1 KG SI DETECTOR FOR

TEST WITH NON AND KNOWN NEUTRINO SOURCES

'CONCEPTUAL DEFINITION OF 10 TO 100 KG NEUTRINO

DETECTOR FOR USE IN REACTOR EXPERIMENTS

LABORATORY (NOT CURRENTLY INCLUDED)



RANK ORDER OF DETECTORS

I CRITICAL REVIEW OF RANK ORDER OF DETECTOR JUDGED

BEST FOR PROTOTYPE DEVELOPMENT AND TEST.

2 PROVIDE RAYTHEON WITH CONCLUSIONS OF REVIEW AND
RANK AND ASSIST RAYTHEON IN PHASE II TASKS.
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TEN3SION

COILS

+ MAGNITIZIN COIL - "

MEASUREMENT OF AN AVALANCHE REVERSAL OF THE
MAGNETIZATION IN A FERROMAGNETIC WIRE UNDER
LONGITUDINAL STRESS. FROM BOZORTH, FERROMAGNETISM,
PAGE 496, VAN NOSTRAND 1951.

FIGURE 2.

rot ' .. o,#

MARCONI's MAGNETIC DETECTOR (1902)

FROM: NOBEL LECTURES 1901-1921, page 218

ELSEVIER PUBLISHING COMPANY, 1967

AND FROM: G. MARCONI, PROC. ROY. SOC.

LONDON, 70 (1902) 341.

FIGURE 3
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Vacuumj Pump

Pb ShieldI

Or Pb shield

UNDER STUDY AT U.B.C

___________________________________________________(in___bronze)__
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EASLE I (a)

DAGOTIC INTACTION SINSOR-Syst. Comps it ion

o Spherical Container, ~'2 m , iron wall. about 1.5" thick

* Battery Pack, 200 Ni-Cd cells, each 1.25 V, connected to provide
24 V , 40 A , 6 Hours discharge ( 5.5 DMD required), Weight 550 lb,
Size 4,230 cu. in. ( 30"xl2"x12 ").

* DC/AC Inverter. I VJ. Weight 10 lb. Size 50 cu.Ln. ( V"x*").
(We might be able to eliminate this unit ,by choosing the subsystem
operating at 24V. For instance, SQUID segnetoneters can be obtained
from vendor suitable for dc line, 24 V.)

a SQUID Magnetoeter. signal channel. Size: a cylinder 30" high, 16" dia-

motor ( cryostatic container), Power consumtion : 20 VA at 110 V, ac.

* 3QUID as above, for reference channel.

*Control Unit for SQUID, signal channel, Size 4'il10"z14". Weight 4 9g.

*Control Vnit for SQUID, reference channel. is ablove.

* 11ltichannel OWide -bond. Tape Recorder NUoneywall 101-yB, 24"a2l"zll',
Weight 130 lb, Powr consumption 8 00 W.
(This subsystem io by far the unit with most powr consmtion. We should
look for an alternative storage approach: bubble memoky ? etc.)

e Tim Code generator, Datum 9310, Size 3"z20"xl7", Weight 20 lb. pomer corn-

sm"ion: 20 W.

a Isawtiom, tagt, Laated muetl. Size 4"W'*"4". Weight 10 Kg.

@ iut-zom ifteiver. decoder and actuator, Size 10"x." Weight 3 Xg,

-tw wasmptim : 5 V.

&11 jB sift we gped =1& he spherical containr. without requiring any
OftV £ubr-4 tremIW n arr gaing-ot frm cbs tIns ide.



TA I (b)

SUSSYsM OF "U s0SoR TO BE MIQNZD OUTSIDE 1O

SPHnRIC CONTAIIER

* Audio-tone Code Generator, complete with audio emtter,

battery-operated, manua Lily-concrolled.

" IMmoscope R? 181 ( or Nicolet 2090) for SLpl Mamnnel.

* iNuocope as above, for Reference Channel.

" Battery Charger.

* Liquid Helium Reservir.

* Accessories ( cables, Junction bozes, etc.).

't


